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1980 Science Fair

15 Year. Old Neld

Glasses

Pen in Pocket

Holding My
Sadly not a Science Project
pocket
protector.
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Traditional Eddy Current
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M-Wave Sensor
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Resonant Transformer

Frequency Response
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Svmpathetic Response

M-Wave Tuning
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Measurine Q
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Imaging Insulators
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Sensor Type: Drive Turns: 300 Drive Gauge: 42 Senaer Type: Big 13 50 Drive Gauge: 42
00 Pickup Gauge: 47 175 Pickup Gasge: 47
Drive VPP: 20.00 ¥ Drive Frequency: 736.00 kHz Circult Amplification: 100 0.9695 Debve VPP: 10,00 ¥ Diive Frequesey: 900,00 kHz Ciressit Amplification: 100
%: 3.00in, 0.010in per step : 2.00in. 0.005in per step 0.9364v 3¢ 3.0in, 001 Oin prr wirp *: 1,25an, 0.010In per sep
Number of X Points: 300 Mumbes of ¥ Poi Length: 0.0032v Nusmbe ol X Points: 300 Mumbes ol ¥ Points: 125 Length:
Seting Name: *Defaults. sig e Name: 0.8300+ Seting Name: “Detaults.sig File Name: Hale 580 Dia Wall 031 and 062.¢is
Notes: 0.7766v| Nates:
X00KLI-2=0 YI00YLI-YL2= o 72364 EITETRE TR YOOYLI-YLE =8
v
0.6172v
0.5640v
0.4434v
0.4576v
04044
10,3595
0.31d6v
0.2696%
0.2247| .
0.1797v
0.1348v 2
0.0899 "
10,0443
Jin . O 3 1 Wal I .
AUFilter Type: 1R Average Filter: LI Zave Smoathing Fittor: Bxb Window FLFillier Type: 1R Foverage Flltes: NONE Smanthing Filter: S5 Window A SCAN
R Filter Factar 1: iE Average NI[-‘ : it NONE dean H Fillier Facior 1: 5 fverage Number: 4 Mean of Data: 0. 3467 v
. xp: NO z FLFiller Factor Thresheld 0.0050 g NOME -0
L : 0100000 ation: 20.000000 Base Line: 0.020000 06 Ampification: 9100800 10 Amplification: 20000080 Base Line: 0020000
T Filter Type: NONE T Filter Faclor 1: 10 T Filter Factor 2: 2 R-T T Filler Type: NOKE T Filiey Facior 1+ 10 T Fliter Facher 2 2 R-T
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Imaging Plastic

EXEL Image w/ M-Wave

ABS w/ Fabric, BD Medical
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Imaging Composite
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187 Dia,

125 Dia.

Flaw Backing Type Flaw Thickness
Group
A White Backing Paper .008
B Transparent Adhesive Backing .047
C Brown Backing Paper .070
D Yellow Backing Paper .007
E Red Backing Paper .070
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Standoff Multiple Wall Imaging

TC 30 4.4 OD, RC 800 At Extreme Edge, 10VPP, 200X, .058 Watts, 235 KHz
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Stand-Off Sensor with Target at 0.125 Distance

Scan Distance (inches)

0.125 Gap
\

0.250 Gap —

0.070 Thick Composite

0.280 Thick Wall on Composite Channel
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Correcting Image for Distance
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‘ L, is 1.256 x 10-6 H/m (vac)
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Imaging Insulators

L = pyepcore K
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* k is coupling coefficient
K is Nagaoka coefficient
W, is 1.256 x 10-6 H/m (vac)
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Siehal Change from Insulators

Output Over Distance of Insulators

Ceramic ~ Delrin — | LOPE
T>; S v Affect of Non-Conductors on Output (200X)
?5" 17 . PEEK 4 ?
g6
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Permeability vs. Susceptibility

Material

Permeability

p H/m
Steel 8.75x 104
Aluminum 1.256 x 106
Teflon 1.256 x 106
Nickel 1.25x 106
Vacuum 1.2566 x 106

Steel v Teflon

696 :1

e

X =pur-1
L

r =

o Ho

Material Susceptibility

X (mass x 109)

Aluminum +0.82

Ammonia -1.38

Bismuth -1.70

Copper -0.107
Hydrogen -2.49
Silicon -0.16
Oxygen +133.6
Water -0.90

Conductors overwhelm p
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Paramagnetic and Diamagnetic

* Slightly
- -11
427 % 1041 H Slightly Lol Repelled

Attracted

EXEL\N_
TG




Imaging Composite
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187 Dia,

125 Dia.

Flaw Backing Type Flaw Thickness
Group
A White Backing Paper .008
B Transparent Adhesive Backing .047
C Brown Backing Paper .070
D Yellow Backing Paper .007
E Red Backing Paper .070
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Imaging Composite
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187 Dia,

125 Dia.

Flaw Backing Type Flaw Thickness
Group
A White Backing Paper .008
B Transparent Adhesive Backing .047
C Brown Backing Paper .070
D Yellow Backing Paper .007
E Red Backing Paper .070
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Imaging Tube or Pipe Welds
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Imaging Orbital Tube Welds

Air Gap Control Frequency

Wall Control Frequency
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Air Gap Control Frequency
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Inspector Name: 1 Inspector ID: 1 Customer Number: 1

Job Mumber: 1 Weld Number: 1 Assembly Number: 1
Material Type: 1 Diameter 0.500 inches Wall Thickness 0.100 inches
Number of Rotation Points: 196 ints: 87 Amplitude: 0.00000 volts
Setting Name: *Spacex 2.sig v, 279 KHz Resonant.eis

1.3489v
1.2793v
1.2096v
1.1399v
1.0703v
1.0006v
0.9309v
0.8613v
0.7916v
0.7220v
0.6523v
0.5826v
0.5130v
0.4433v
0.3736v
0.3040v
0.2343v
0.1646+v
0.0950v
0.0253v

File Name: SPK9-8, 10

0.000 in 0-350 in g 180° 0.350pigo0 in

SIN 1.5

R Filter Type: 4R Average Filter: LR1/2a
R Filter Factor 1: 11 Average Number: 4
R Filter Factor 2: 1 Threshold 0.3300

0D Amplification: 1.000000 1D Amplification: 2.0000
T Filter Type: NONE T Filter Factor 1: 3

Smoothing Filter: 7x7 WindowD SCAN

R-T Mean of Data: 0.6336 v
Threshold: 0.3300

L Plane: 0.6340

NPAT: 110

Exp: NONE
Base Line: 0.020000
T Filter Factor 2: 5

Image at Resonance, 0.050 x 0.018 x 0.003

Inspector Name: 1
Job Number: 1
Material Type: 1
Number of Rotation Points: 196
Setting Name: *Spacex 2.5tg

Inspector ID: 1
Weld Number:
Diameter 0.500

0.000 in
0.350 in

SIN5.4

Average Filter: LR1{2ave
Average Number: 4
Threshold 0.3200

R Filter Factor 2: 1
0D Amplification: 1.000000 ID Amplification: 4.000000

Ekp: NONE
Bh

T Filter Type: NONE T Filter Factor 1: 3

se Line: 0.020000
T Filter Factor 2: 5

Customer Number: 1
Assembly Number: 1
“Wall Thickness 0.100 inches

Amplitude: 0.00000 volts
1.4777v

1.4128v

1.3478v

1.2829v

1.2180v

1.1530v

1.0881v

180° 1.0232v
0.000 in 0.9583v
0.350 in 0.8933v
0.8284v

0.7635v

0.6985v

0.6336v

0.5687v

0.5037v

0.4388v

0.3739v

0.3089v

0.2440v

Stoothing Filter: 7x7 WindowD SCAN
T

Mean of Data: 0.8287 v
Threshold: 0.3200

L Plane: 0.8237

NPAT: 242

Image at Air Control Frequency , 0.050 x 0.018 x 0.003
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Sienal to Noise Ratio

- E15 500 1.1 - C:\Du ks arsl Sty Arkvirsst el o DEM - CADPEL TIWEM) Desklop FOD TC 100 RCB00 St 50
Flo Ede Screens Type Dota Show ImageSettng View Colr Settigs Window Info
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Inspector Name: 1 Inapectar I0: 1 Customer Number: 1

Job Number: 1 ‘Weld Number: 1 Assembly Number: 1
Malerial Type: 1 Diameter 0500 inches Wall Thickness D100 inches
Humher of Ratation Paints! 196 Humber af Paints: 62 itude: 000000 volts
File Name: SPR4-2.cls

Setting Name: *Spacex 2.5tg

0.000tp5g in ' 1907 g aefl 40 in

FLFiller Type: Awerage Filler: LA1fZave

R Filer Fac: Average Number: 4 R-T M ta: 0.3496 v
R Filter Fa. Threshald 0.3200 Exp: NONE

00 Amplifi : 1.000000 1D Amplification: 4.000000  Base Line: 0.020000

T Filler Type: NONE T Filter Factor 1: 3 T Filtler Faclor 2: 5

Fie Edt Screens Type Data Show [mageSetting View Color Settings Window Info

>o|@E| Lis|p[c|=m[e o] c|=] | |+[t]u

Inspector Name: 1 Inspector ID: 1 Customer Number: 1

Job Number: 1 ‘Weld Number: 1 Assembly Number: 1

Material Type: 1 Diameter 0.500 inches Wall Thickness 0.100 inches

Number of Rotation Points: 196 Number of lion Points: 87 i 0.00000 volts

Setling Name: Defaults.slg File Name: SPX10-10.eis 0.7187v

0.350 in r 10 sapppin ugauuv

0.1271v

R Filter Type: 4R Average Filter: LR1/2ave Smoothing Filter: 7x7 WindowD SCAN

R Filter Factor 1: 11 Average Number: R-T Mean of Data: 0.4519 v
R Filter Factor 2: 1 Threshold 0.2000 Exp: NONE Threshold: 0.2000

0D Amplification: 1.000000 1D Amplification: 4.000000 Base Line: 0.020000 L Plane: 0.4517

T Filter Type: NONE TFilter Factor 1: 3 T Filter Factor 2: § NPAT: 145

0.051” x 0.025” x 0.003” Flaw, Internal,

0* 25" hD" 75" 100" 125" 150° 175°

0.150" : 0.150"

0.0o0" 0.0o0"

0" 25" 60" 75" 100° 125" 150° 175°

S/N
170 5.4
378 170 2.2
483 170 2.8

Signal to Noise 3-2.5Ti

.050 x .018 (od)
.030 x .014 (od)
.051 x .025 (id)

918
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Polar View

v'} EIS 500 ¥1.1 - C:\Documents and Settings' Administrator.0OEM-CADPBELI3WDM:, Desktop', TESTSPOD TC10D' RES00

File Edit Screens Twpe Data  Show  Image Setking  View Color  Sebtings  Window  Info

=
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Inspector Name: 1 Inspector 1D: 1 Customer Number: 1
Job Number: 1 YWeld Number: 1 Assembly Number: 1
Material Type: 1 Diameter 0.500 inchgs ‘Wall Thickness 0.100 inches
Number of Rotation Points: 196 Number of Translatign Points: 62
Setting Name: *Defaults.stg File Name: SPX4-3.e|s 0.5054v

0.4752v
180° 0.4451w
0.4149v
0.3847v
0.3546v
0.3244v
0.2942v
0.2641v
0.2339
0.2037v

n’;nu,//_>

0.1736v
0.1434v
0.1132v
0.0831v
0.0529
0.0227

0.0000v
0.0000
0.0000v

R Filter Type: 4R Average Filter: LR1/2ave Smoothing Filter: 7x7 WindowD SCAN

R Filter Factor 1: 11 Average Number: 4 R-T Mean of Data: 0.3496 v
H Filter Factor 2: 1 Threshold 0.2950 Exp: NONE Threshold: 0.2950

0D Amplification: 1.000000 ID Amplification: 4.000000 Base Line: 0.020000 L Plane: 0.3479

T Filter Type: NONE T Filter Factor 1: 3 T Filter Factor 2: 5 NPAT: 0

0.030” x 0.014” x 0.003" Flaw, External
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Robotic Imaging
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